The reaction of iron(II) chloride with anti-or syn-1, 2-bis{(pyridin-2'-yl) 
oCB-L1
2-behaves as a bis-bidentate NO ligand. Only complex 1 could be synthesized in good yield and as a pure phase and it has been therefore fully characterized by spectroscopic methods and the magnetic properties studied.
Graphical abstract
Diastereoisomers of 1,2-bis{(pyridin-2'-yl)methanol}-1,2-dicarba-closo-dodecaborane have been separated and they show a distinct coordination modes toward iron.
Introduction
In recent decades, the design of hybrid functional materials has been a matter of special interest due to their potential applications in various areas. In particular, pyridyl based ligands have been successfully used for building a wide array of architectures with applications ranging from gas storage in porous frameworks to novel luminescence or magnetic materials. 3 The increasing need for evolved systems and demanding assemblies has led to the emergence of hetero-donating functions, 3a,f among which N,O ligands are candidates. During the last years we have synthesized and studied the supramolecular structures of a family of mono-and disubstituted chiral o-carboranylalcohols (Scheme 1), which are isolated as racemic mixtures. 4 These molecules, that are prepared in very good yields from one pot reactions and from readily available starting materials, are centered on an o-carborane core with one or two arms radiating out of one of the cluster carbons, containing a chiral carbon that bears an alcohol and an aromatic moiety. The high thermal and chemical stability, hydrophobicity, acceptor character, ease of functionalization and three-dimensional nature of the icosahedral carborane clusters 5 make these new molecules valuable ligands in coordination chemistry. Thus, soon after we obtained our first o-carboranylalcohols we initiated a systematic study of the 3 coordination chemistry of all these N,O monosubstituted o-carboranylalcohol ligands with cobalt and iron, 6 and more recently on our disubstituted ligands (oCB-L1), with palladium and cobalt.
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The disubstituted ligand oCB-L1 contains two chiral centers that can adopt either R or S configuration and therefore could lead to the formation of two diastereoisomers, a meso compound (RS; OH groups in a syn orientation) and a racemic compound (mixture of SS and RR; OH groups in an anti orientation). In the following we will name anti or syn-isomers as the racemate or meso compounds, respectively, as shown in Scheme 2. Since we were not able to fully separate the syn-from the antiforms of oCB-L1, we performed the reactions with the syn/anti mixture as obtained from the synthesis. Using this mixture we have obtained a first family of o-carboranyl NBN (N: Nitrogen; B: Boron) based pincer palladium complexes, where the OH moieties remained uncoordinated.
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Therefore the relative orientation of the hydroxyl moieties did not affect the complex formation in this case and both syn and anti-ligands reacted in the same way. However, the reactivity was more complex when we reacted the same mixture with a more oxophilic metal such as cobalt. ligand could not be determined at that time. We are now able to separate the anti and syn-isomers of the oCB-L1 compound by column chromatography and we report the reactivity of the separated diasteroisomers toward the also oxophilic metal iron.
Structural data for all complexes and cyclic voltammetry and magnetic properties for one of the complexes is reported and discussed. 4
Experimental

Materials and methods
All manipulations were carried out in air unless noted. The reactions were carried out in a glass vials equipped with a magnetic stirring bar and capped with a septum. The following chemicals were used: anhydrous FeCl 2 (98% Sigma Aldrich; used as received). 1,2-bis{(pyridin-2'-yl)methanol}-1,2-dicarba-closo-dodecaborane (oCB-L1) was synthesized as previously reported.
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IR ATR spectra were recorded on a PerkinElmer Spectrum One spectrometer. 1,2-bis{(pyridin-2'-yl) .
A synthesized mixture of syn-and anti-disateroisomers of oCB-L1 as previously for 2 were grown on the vial walls that were used for crystallographic studies. As in all other experiments, the major species after work up of the reaction mixtures were non crystalline and paramagnetic. Not enough crystals were obtained for full characterization.
X-ray diffraction
Data were collected on a Bruker D8 Venture diffractometer. Data collection and processing were performed using the programs APEX2 8 and SAINT 9 and a multi-scan absorption correction was applied using SADABS. 10 Structure solution and refinement were performed the crystallographic suite Olex2.
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The structures were solved by direct methods, 12 which revealed the position of all non-hydrogen atoms. These atoms were refined on F 2 by a full-matrix least-squares procedure using anisotropic displacement parameters. 13 All hydrogen atoms were located in difference Fourier maps and included as fixed contributions riding on attached atoms with isotropic thermal displacement 
Magnetic Measurements
Magnetic measurements were carried out on polycrystalline samples with a Quantum
Design SQUID MPMS-XL magnetometer working in the 2-300 K range. The magnetic fields used in the measurements were 0.03 T (from 2-30 K) and 0.5 T (from 2-300 K).
Diamagnetic corrections were evaluated from Pascal´s constants.
Results and discussion
Synthesis and characterization of [Fe 2 Cl 2 (anti-oCB-L1
2-
The reaction The formation of this complex is summarized in eq. 1, assuming atmospheric O 2 is the oxidizing agent.
Note that no base is added to abstract the alcohol protons in this ligand. However, in the final complex 1 the ligands are both fully deprotonated. An increasing tendency to deprotonation of alcohols upon coordination is expected with increasing hardness of the metal ion, as was also observed in the corresponding monosubstituted ligands. Fig. 1) and it is therefore able to produce chiral-at-metal complexes. . The electronic spectrum of complex 1 was measured in acetonitrile solution, and the corresponding spectral data is shown in Figure   3 . The complex shows an intense band near 250 nm that is attributed to the -* transition of the ligand. Two other broad bands are observed at lower energy (300 and 360 nm), that can be assigned to alkoxo-to-iron change transfer bands. 
Reactivity of syn-oCB-L1 toward FeCl 2 .
One of the questions that we asked ourselves was whether the less flexible syn-oCB-L1 ligand, due to the close proximity of both alcohol groups, could coordinate and in that case its coordination mode. As in all iron chemistry in this work, the paramagnetic nature of the Fe III complexes, formed when mixed with the ligand under aerobic conditions, prevented the analysis with NMR spectroscopy. Thus, reactions of syn-oCB-L1 with FeCl 2 were set up under different solvent conditions (acetone, acetonitrile, dimethyl formamide, methanol and ethanol), giving in all cases clear solutions that were left evaporating under ambient conditions. Unfortunately, crystals for uncoordinated nido species were obtained in most cases after 3-4 days that account for the weakness of this ligand under prolonged contact with relatively polar and/or basic solvents.
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The major species after work up of the reaction mixtures were non crystalline and paramagnetic so that full characterization was not possible (see experimental section). Molecular structure for complex 2 is shown in Figure 6 and crystallographic data is summarized in Table 1 and experimental section. As it can be seen in Figure 6 
Conclusions
anti-oCB-L1
